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WATER RESOURCES DEVELOPMENT PROJECT '
PARK RIVER LOCAL PROTECTION
CONNECTICUT RIVER BASIN
HARTFORD, CONNECTICUT

A. PERTINENT DATA

1. TFUNCTION. . Flood Protection

2. PROJECT LOCATION.

State Connecticut

County Hartford .

City Hartford

River Park River and North and
South Branch Park River

River Basin Connecticut

3. POPE PARK PUMPING STATION.
(Formerly Riverside Pumping Station)

Location Adjacent to east side of

proposed conduit section 4
at Station 3940

Area Controlled, acres 40
Runoff Controlled, inches per hour 1.8
Number of Pumps 3
Capacity (each) 25 cfs
Mechanically cleaned bar

screens (each) 2
Engines Diesel

Slulce Gates (each) 5 :
Discharge Conduit 3-20" Pipes
Gravity Conduit 3'-6" x 4'-0"
Substructure, Approx. Size 33'x63" Approx.
Superstructure, Approx. Size 23'x43" Approx.

4. ARMORY PUMPING STATION.

Location : Between Capitol building and
: I-84 adjacent to existing
conduit section 1
Area Controlled, acres 33 {+ 30 cfs Drain)



Runoff Controlled, inches per hour 2.4

Number of Pumps 3.
Capacity (each) 40 cfs
Mechanically cleaned bar _
screens {each) : 2
Engines Diesel
Sluice Gates- (each) 6
Flap Gates (each) 1
Discharge Conduit 7'x7!
Gravity Conduit _ 8'x7' o
Substructure, Approx. Size 70'x80' Approx. (existing)
Superstructure, Approx. Size = 29'x58"' Approx.

B. INTRODUCTION

5. PURPOSE. The purpose of this memorandum is to present for review
and approval the basic features of and criteria to be used in the
design of the two pumping stations to be included in the Park River
Local Protection Project. '

6. SCOPE. This memorandum presents basic design assumptions, criteria
followed and typical mechanical and structural design computations for
the pumping stations. Also included are preliminary plans and other
pertinent project data.

7. DESCRIPTION OF PROJECT. The construction recommended for the Park
River Local Protection Project includes 4,030 feet of large twin rec-
tangular box conduit, 8,900 feet of 22'-0" diameter reinforced concrete
auxiliary conduit, 575 feet of floodwalls, inlet and junction structures,
one complete pumping station (Pope Park Station) and one pumping sta-
tion superstructure (Armory Station). A general plan for the project

is shown on Plate 6-1.

8. PREVIOUS REPORTS. A detailed report on the design of the pumping
stations has not been previously submitted. Designs of the twin box
conduits, floodwalls, inlet and junction structures are presented in
Design Memorandum No. 7, "Detailed Design of Structures Part I -

Box Conduit" submitted 25 October 1974. Design of the Auxiliary Con~
duit will be presented in Design Memorandum No. 7, "Detailed Design
of Structures Part II - Auxiliary Conduit" scheduled for submission
during August 1975. Coples of the contract drawings for the existing
Armory Station substructure prepared by the Greater Hartford Flood
Commission are included in Appendix C. The substructurfe was con~
structed during 1963 by the Connecticut State Highway Department in
conjunction with the building of Interstate Route 84.




C. HYDROLOGY AND INTERIOR DRAINAGE

9. GENERAL. Approved Design Memorandum No. 1 contains the hydrology
for the project. This data is summarized and supplemented in Design
Memorandum No. 2 Phase II - "Project Design, Site Geology and Interior
Drainage Part I ~ Box Conduit,” approved 18 October-1974.

10. INTERIOR DRAINAGE. Design Memorandum No. 1 contains the design
criteria for storm drains. Hydrologic analysis for the partially
completed Armory Pumping Station has reduced the required design
capacity of that station from 180 cfs to 120 cfs. Indorsement No. 4
to Design Memorandum No. 1 modifies the hydrological design for the
Pope Park Pumping Statiorn. The modification reducés the acreage
controlled by that station from 170 acres originally proposed to

40 acres of high damage area. The stations have been designed for
a pumping capacity equaling the runoff from a 10-year storm. The
gravity outlets have been designed to pass runoff from a 100-year
storm. The capacities of the interior drains are adequate to handle
flows which will occur.

D. HYDRAULIC ANALYSIS

11. HYDRAULIC ANALYSIS. Detailed hydraulic analysis will be pre-
sented in Design Memorandum No. 3 “"Hydraulic Analysis" scheduled for
submission during November 1974.

E. GEOLOGY

12. GEQOLOGY. General site geology is presented in Design Memo-
randum No., 2 Phase II -~ "Project Design, Site Geology and Interior
Drainage Part I - Box Conduit," approved 18 October 1974. Additional
subsurface explorations will be made in the vicinity of the Pope Park
Statiom.

F. TFOUNDATIONS

13. [FOUNDATION CONDITIONS. The existing substructure of the Armory
Pumping Station is founded on rock. The proposed Pope Park Station
will be founded on till. The characteristics of the till, foundation
treatment, foundation stability and seepage control will be described
in detail in Design Memorandum No. 5 "Embankment and Foundations

Part I - Box Conduit," scheduled for submission during January 1975.

G. CONCRETE

14. CONCRETE MATERIALS. Concrete for the pumping stations will be sup-
plied by local commercial sources which have been previously found accept~
able for use in Civil Works Projects. Concrete will be covered in

detail in Design Memorandum Nb. 4 "Concrete Materials," scheduled for
submission during January 1975.




H. ' ARCHITECTURAL DESIGHN

15. ARMORY PUMPING STATION.

a., General., The Armory Pumping Station is to be erected at
a predetermined site on foundations and underground facilities in-
stalled in 1966 by the Greater Hartford Flood Commission. The
location of the pumping station is within a complex of elevated
highways which precludes ready observation of the structure except
for one facade, The latter facade will be partially screened by
a ramp and existing shrubbery, but is within unobstructed line of
sight of the State Capitol. The Capitol is located at the crest
of the hill overlooking the City of Hartford. Broad lawns and
park adjoin the State Capitol.

b. Original Design. The original design for the pumping
station provided an "L" shaped plan with steel frame, 4" face
brick and 8" glazed block exterior walls with 1" insulation between
wythes. The floor area is slightly oversized for the pumps and
ancillary equipment now determined necessary. The predominant
east facade facing the State Capitol had approximately 15 percent
of the wall area glazed in Industrial sash. In addition, the engine
silencers and contiguous exhaust piping were vertically mounted ex~
ternal to the structure on the same wall. Existing stairs to the
subterranean trash rack room were external to the structure with a
concrete canopy over the stair well. The floor area over the rack
room was designated as a "Utility Room" and contained toilet facil-
ities in addition to necessary equipment openings in the floor slab.
The "Utility Room" access was by an exterjor door located adjacent
to the principal pedestrian entrance to the "Engine Room" and above
the before-referenced stairs. This arrangement required circulation
between the operating room and the rack room or toilet to be by ex-
terior travel with minimum protection from the weather.

c¢. Proposed Treatment. It is intended that the original column
layout and building plan be utilized to the maximum extent to take
advantage of existlng construction. Exterior walls, except a portien
of the east facade, will be desigred with 4" face brick and 8" con-
crete masonry unit backup and reinforced to comply with current
structural requirements. On the east facade, facing the State Capitol
grounds, an area of precast concrete double-tee panels will extend
above. the roof 1line to screen the roof mounted equipment and piping
from view. The panels will have an 8" concrete masonry unit backup
to develop a thermal resistance approximating the remaining walls.




The engine exhaust silencers have been locatéd within the building
and the glazed fenestrations have been reduced substantially. By
relocating the toilet and inclosing the stair well within a small
appendage to the main operating (Engine) room, the essential
pedestrian circulation will be internal and the security will be
improved. The superstructure housing the "Utility Room" will be
eliminated and the floor slab {not constructed) will become a
platform with weathertight covers at areas where equipment and
maintenance access is required. Plate No. 6~3 shows a plan and
elevations incorporating the architectural details described
above., Plate 6-2 is a grading and general site plan at the station.

16. POPE PARK PUMPING STATION.

a. General, DPope Park Pumping Station is to be located
adjacent to the convergence of three cilty streets and the conduit
alignment. The structure will be sited in a point of city park
land which requires grade alteration (£ill) in conjunction with
the conduit construction. Well maintained apartment houses,
residences and a school adjoin the park and streets on the east
side of the site, and the tract on the opposite side of the con-
duit is a redevelopment agency area. Current planning for develop-
ment of that area envisions multi-story apartment structures and
landscaped grounds as a visual extension of Pope Park.

b. Proposed Treatment. Exterior walls of the pumping
station will be constructed of 4" face brick with an 8" concrete
masonry black backup. The concrete structural frame will be
partially exposed, providing a pleasing contrast of wall treat-
ment, facilitating facade designs harmonious with nearby struc-
tures, and improving the aesthetic relationship of the building
to Pope Park. Fxposed concrete will have a brush sandblast finish,
Exposed flashings, louvers, and mechanical ventilators will be
heavy gauge aluminum with satin finish. Plate No. 6-11 shows
proposed architectural treatment for the station and Plate No. 6-10
is a grading and general site plan of the area.

c. Security Fences. Chain-link fencing with vehicle gates
will be provided at the pumping station. The fabric will be
green plastic coated to minimize its visible impact on the environs.




I. STRUCTURAL DESIGN

17. GENERAL. This section presents the design criteria, basic
data, assumptions and procedures used in the structural design of
the pumping stations, Stability analysis, typical compitations,
maximum loading conditions and designs for critical sections are
included in Appendix A. A structural review was made of the design
of the existing Armory Station substructure. This consisted of
checking principal members for current loading criteria. The
framing of the superstructure will be substantially as detailed on
the original construction drawings with minor deviations in details
necessitated by the architectural treatment and wall construction
currently proposed. ‘

18. DESIGN CRITERIA.

a, General. All working stresses conform to those specified
in Engineering Manual EM 1110-1-2101, "Working Stresses for Struc~
tural Design," dated 1 November 1963. General loading conditions,
design assumptions and other design and detail criteria are based
on the following applicable parts of the Engineering Manual for
Civil Works: Standard Practice for Concrete (EM 1110-2-2000, dated
1 November 1971), Details of Reinforcement~Hydraulic Structures
(EM 1110-2-2103, dated 21 May 1971), and Structural Design of Pumping
Stations (EM 1110-2-3104, dated 9 June 1958).

b. Concrete. Concrete working stresses are in general accord-
ance with ACI Standard Building Code Requirements for Reinforced
Concrete (ACI 318-63), as modified by EM 1110-2-2101i, using concrete
with a minimum ultimate compressive strength of 3,000 lbs. per square
inch.

Flexure (Extreme fiber in compression) - P,8.1,
Roof and floor framing systems of Pumping
Statlons ' ~ 1350
‘All other concrete -~ 1050

¢. Reinforcement.

(1) General. Details and plécement of steel reinforcement will
be in accordance with EM 1110-2-2103, dated 21 May 1971, Details of
Reinforcement-Hydraulic Structures.

{2) Grade and Working Stress. All reinforcement is designed for
a working stress of 20,000 psi in flexural temsion. The reinforcement
will be deformed bars made of new bhillet steel, intermediate grade
(ASTM A-615, Grade 40), conforming to the requirements of Federal Spec-
ification QQ-5-632C, Type 1I, Class B4O0.
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(3). The clear distance between parallel bars will not be less
than 1~1/2 times the nominal diameter of the bars nor less than
1-1/2 times the maximum size of the coarse aggregate. Parallel
reinforcement in two or more layers will have the bars placed
directly over each other with not less than 6" clear distance
between layers.

(4) Minimum Cover for Reinforcement.

Item Min. Cover (Inches)
Interior slabs 1-1/2"
Interior griders and beams 1-1/2"
Concrete exposed to water 4"

Bottom of base slabs : 6"
Exterior slabs and beams A

(5) Splices. All lap splices are in accordance with the ACI
Building Code. Tension splices will be staggered longitudinally
so that no more than half the bars are spliced at any section within
the required lap length.

(6) Temperature and Shrinkage Reinforcement., Temperature and
shrinkage reinforcement is provided where main reinforcement extends
in only one direction. Such reinforcement will be sized for the con-
dition of edge restraint of each member as defined by EM 1110-2-2103.
The minimum reinforcement for unrestrained members provides a ratio
of steel to concrete area of .00l at each face with a minimum of No. 4
bars at 12-inch centers in thin sections and a maximum of No. & bars
at 12-inch centers in thick sections, In roof slabs and other slabs
exposed to weather, a minimum ratioc of steel area to concrete area
of .0025 is provided with a maximum bar spacing of three times the
slab thickness, not to exceed 18".

(7) Minimum Reinforcement. Principal tensile reinforcement
will not be less than that required for shrinkage and temperature
reinforcement.

d. Structural Steel. Structural steel is designed in accordance
with the American Institute of Steel Construction, "Specifications for
the Design, Fabrication and Erection of Structural Steel for Buildings
(Seventh Edition)" and EM 1110-1-2101. Steel conforming to the
requirements of ASTM A36 will be specified. Basic working stress
(tension) used is 22,000 psi.




e¢. Masonty. Brick masonry used for the exterior walls will
conform to ASTM Specification C216, Type FBS, Grade SW. Hollow
concrete masonry units will conform to ASTM Specification C90,
Type 1, Grade N-I. The wall will be reinforced to resist lateral
loads.

f. Increase in Working Stresses. Allowable stresses are
increased 33-1/3% for those loadings including wind or earthquake
forces. :

8- Waterstops. A-36 steel watefstoPS will be used in
horizontal construction joints between base slabs and walls.

19. BASIC DATA AND ASSUMPTIONS.

a. Loads.

(1) Dead Loads

Concrete 150 p.c.f.

Steel 490 p.c.f.

Soil, saturated 125 p.c.f.

Soil, submerged : 66 p.c.tf.

Masonry (Brick) 120 p.c.f.

(2) Live Loads

Water ‘ 62.5 p.c.f.

Wind 20 p.s.f.

Snow load 30 p.s.f.

Operating floor slabs 350 p.s.f.

Operating floor beams 106 p.s.f. plus
' equip. loads

b. External Water Pressure., Hydrostatic pressure is taken
as the head to the natural water table uniformly distributed over
the base slab area. Lateral hydrostatic pressure on exterior sub-
structure walls is assumed to vary uniformly from zerc at ground
water elevation to full head at bottom of base slab. For design
of the Pope Park Station, ground water was assumed at Elevation 36.2.
In checking the Armory Pumping Station, ground water was assumed at
Elevation 34.5.




¢. Earth Pressure. Earth pressures were determined in general
accordance with EM 1110-2-2502, Retaining Walls, dated 2% May 1961.
An at rest lateral pressure ceoefficilent of 0.5 was assumed for design
of substructure walls.

d. VFrost Protection. The bases of the structures are founded
well below the 4~foot depth required for frost protection in the
area.

e. Uplift Factor of Safety. A factor of safety against uplift of
1.73 is provided at the Pope Park Station assuming ground water at
Elevation 36.2 with the station empty. A similar check of the Armory
Station indicates a factor of safety against uplift of 1.35 assuming
ground water at Elevation 34.5.

- f. Location of Resultants. The resultant of all forces acting
on the structures is located well within the middle~third of their
base slabs.

g. BSliding. Sliding stability is not a factor in the design of
these stations.

h. Earthquake Forces. An earthquake force of .017 times the
gravity loads (Minor Damage - Zone 1) has been considered in design
of the station superstructures (Ref. TM-5-809-10).

20, PREPARATION OF DESIGN COMPUTATIONS. The computer program "EFFRAM,
Analyis of Plane Frames on Elastic Foundation" (Program No. 713-DOF 7110)
was utilized in the analysis of the structural steel frames of the sta-
tion superstructures. Representative calculations of typical design
sections and the stability analyses have been included in Appendix A.

21. ARMORY PUMPING STATION.

a. General. The Armory Station is located in close proximity to
and on the north side of existing conduit section No. 1. The operating
floor and substructure are existing and were constructed of reinforced
concrete. The roof will be of composite metal deck and concrete con-
struction supported by structurel steel beams and columns. The east
wall of the superstructure facing the state capitol will be constructed
of precast concrete panels backed with block. The panels will extend
above the roof line. The panels will be 8 feet wide and will have
shallow vertical ribs on the exposed face 4 feet on center. The




remaining exterior walls will be constructed of 4" brick backed with
8" concrete block. The discharge conduit measures 7 feet by 7 feat.
The discharge conduit empties into the gravity conduit which becomes
a pressure conduit during flood conditions and conducts the flow to
existing conduit section No. 1. Plate No. 6-~4 shows the structural
features of the station.

b. Stability. Stability of the structure is not a problem.
Gravity loads provide a more than adequate factor of safety against
uplift considering the station empty at time of maximum ground water
elevation. The finished grade is substantially at the same elevation
around the perimeter of the building; thereby, eliminating sliding
and any substantial redistribution of soil pressures due to over-
turning forces. The maximum soil pressure will be 2,730 lbs. per
square foot assuming maximum water inside the station and no ground
water uplift. The average bearing pressure under such conditions
is 2,200 1bs. per square foot. These are low pressures for the rock
on which the base slabs are founded.

¢. Roof Slab. The roof slab is designed for one way action
spanning between roof beams. It will be constructed of 3" thickness
of structural concrete with welded wire fabric over 3" deep 18 gage
metal decking. The metal decking and concrete are designed to act
compositely. The metal decking will be continuous over at least
two roof beams. Lightweight fill concrete of variable thickness
will be placed over the structural slab to provide slope for roof
drainage, Rigid insulation will be provided between the fill con-
crete and the built up roofing.

d. Superstructure Framework. The steel framing will consist
of 18" deep roof beams approximately 12' on center spanning trans-
versely connecting with 10"x10" columns. The resulting frames
will be connected longitudinally at roof level by 8" deep spandrel
beams, thus forming two 5-span longitudinal frames. The rails
for the traveling crane will be supported on brackets attached to
the columns. '

e. Operating Floor. The existing operating floor is reinforced
concrete slab and beam construction. Beams are located to support
the equipment in its design location and to frame large openings in
the slab. The slab, consisting of 8" of structural concrete overlain
by 2" of finish concrete, will support a live load of 375 1bs. per
square foot without overstress. This allows for the proposed
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equipment, with a maximum load of 350 1bs. per square foot, to be
placed at any location on the floor., Investigation shows that the
operating floor beams have a capacity in excess of that required

to support a live load of 100 1bs. per square foot over the entire
slab plus equipment loads.

f. Superstructure Walls., The exterior walls will be supported
on the foundation walls. They are considered to span vertically
under the influence of lateral loads, and will be attached to the
steel framing at the roof level,

g. Substructure. The existing substructure is constructed
of reinforced concrete. The foundation walls are generally 2 feet
thick and rest on a foundation mat 2 feet thick. The main foundation
walls span vertically being fixed at the base slab and laterally
supported by the operating floor. The ‘walls and base slabs have
been checked for superstructure loads, earth loads and varying con-
ditions of water inside and outside, and have been found to be
adequate. The anchor bolts for the superstructure columns are in
place in the foundation walls, and the proposed superstructure will
be detailed to accommodate them.

22. POPE PARK PUMPING STATION.

a, General. The Pope Park Station will be located immediately
adjacent to section No. 4 of the Park River Conduit. The station
will be supported independently of the conduit and will have pro-
visions for differential movements where gate opénings and pipes
traverse their juncture. The east wall of the conduit and westerly
substructure wall of the station will be separated by a 1/2~inch
thickness of compressible fiber. The roof of the station will be
reinforced construction, consisting of a concrete slab of uniform
thickness supported by reinforced concrete beams and columns. The
superstructure walls will be constructed of 4~inch thick face brick
backed by 8~inch thick concrete masonry units. The outside dimen-
sions of the station superstructure will measure 237-6" x 43°'-0".
The substructure will consist of reinforced concrete wall and base
slab 2'-0" and 2'-6" thick respectively. The gravity discharge will
be by two gated openings in the walls of the station and conduit.
The invert of the gravity flow will be at Elevation 17.0. The flood
discharge will be through three 20" diameter pipes whose centerlines
are at Elevation 24.0 where they enter the conduit. Plate No. 6-12
shows the structural features of the station.
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b. Stability. The substructure will be surrounded by earth
on three sides and will be stabilized by the conduit on the fourth
side. Finished grade is at the same elevation around the outside
of the building. The factor of safety against uplift is adequate
assuming maximum ground water conditions and minimum loading within
the station. A maximum soil bearing pressure of 2,890 lbs. per
square foot results from maximum loading inside the station and no
ground water outside. Similar loading conditions for conduit sec-
tion No. 4 would result in a bearing pressure of 5,000 lbs. per
square foot under the base slab of the conduit. The nature of the
till foundation material is such that expected differential settle-
ment between the conduit and the station will be small.

c. Roof Slab. The roof slab is designed to span the 12 feet
between upturned roof beams. The slab will be 8" thick and will
be overlain by lightweight fill concrete of variable thickness to
provide slope for proper roof drainage. Rigid insuylation will be
provided between the fill concrete and the built up roofing.

d. Superstructure Framework. The framework will be cast-
in-place reinforced concrete consisting of roof beams and columns.
The framing will be exposed with upturned roof beams and tapered
columns forming the major architectural feature of the stationm.
The columns will be fixed at the operating floor level and con-
tinuous at their juncture with the roof beams to form frames in
the transverse direction. Concrete spandrel beams will connect
the frames and support the roof slab along the periphery of the
building. The longitudinal spandrels will cantilever 3'-6"
beyond the end frames to support the roof at the ends of the
station., Concrete brackets cast integrally with the columns will
support the crane rail beams. '

e. Operating Floor. The operating floor is reinforced con-
crete slab and beam construction. Beams are located to support
equipment and to frame two access openings in the slab. The struc-
tural slab will be 8" thick with an additional 2" concrete topping
placed after equipment installation. The slab is designed for a
live load of 350 1bs. per square foot which allows for. the
heaviest equipment to be at any location on the floor. The beams
are designed for equipment loads plus a live load of 100 1lbs. per
square foot over the entire floor slab.
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f. Superstructure Walls. The exterior walls will be sup-
ported on the foundation walls. They are considered to span
vertically between the foundation wall and the roof under the
influence of lateral loads.

g. Substructure. The longitudinal foundation walls are
considered to span vertically being fixed at the base slab and
laterally supported at the operating floor. The transverse
foundation walls are assumed to span laterally being supported
by the longitudinal walls in resisting lateral earth loads.

The base slab is assumed to span in two directions simply sup-
ported at the foundation walls.
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J. MECHANICAL DESIGN

23. GENERAL. Plate Nos. 6-5 thru 6-7, 6-13 and 6-14 show the
general atrrangement of pumps and other mechanical equipment and
pages B-1 thru B-10 show pump computations and curves. Electric
service is not considered adequately reliable for electric motor
drive.

24, PUMPING EQUIPMENT.

a. General. All pumps will be driven by diesel engines
through right angle gear units. The pumps will be vertical, non-
clogging, mixed-flow, volute type of standard comstruction and
proven ability. The pump casing and impeller shall be made of
high grade cast iron, shafts shall be forged or high grade open
hearth steel with stainless steel shaft sleeves and grease lubri-
cated antifriction type bearings. . The stations will handle both
storm water and sewerage during flood conditions, a factor which
contributed to the selection of the volute type pumps. In addi-
tion the existing substructure for the armory station was de-
signed and built for the volute type pump. Also all other
stations in the Hartford flood protection area use this type
pump (Bushnell Park, Keeney Lane, and North Meadows Pumping
Stations).

b. Armory Pumping Station. Three pumps will be provided
with each pump having a capacity of 40 cfs (18,000 gpm), one-
thitd of the required station capacity against the standard design
flood with suction water elevation at 23.5 feet mean sea level.
Pumps will discharge intoc a chamber which will discharge into the
box conduit Sectiom 1.

c¢. Pope Park Pumping Station. Three pumps will be provided
with each pump having a capacity of 25 cfs, (11,500 gpm), one~third
of the station capacity against the standard design flood with
suction water elevation at 30.0 feet mean sea level, Pumps will
discharge directly into the box conduit Section 4.

25. SLUICE GATES.

a. Pope Park Station. Two motor operated sluice gates of the
seating pressure type will be located at the entrance to the pump
suction chamber. These gates will normally be kept closed to pre-
vent water from collecting in the suction chamber. They will be
opened only at such pericds as is necessary to operate the pumps.
Two motor operated sluice gates of the unseating pressure type will
be located in the gravity discharge conduits to prevent back flow
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during periods when pumping is necessary. These gates will nor-
mally be kept open to permit water to flow by gravity to the

box conduit. A fifth motor cperated sluice gate of the seating
pressure type will be located at the inlet to the suction chamber
from the 42" storm drain manhole adjacent to the station. Although
the pumps in the station are sized only to pump the collected run-
off from the area drained by the 72" conduit, this 42" sluice gate
has been incorporated into the design of the station to provide
the City of Hartford some flexibility in their operation of the
storm system. All gates will be of the standard cast iron con-
struction with bronze seals. Each electric operated floor stand
will be provided with a hand wheel for manual operation.

b. Armory Station. All sluice gates shown on drawings are
existing and installed as part of the existing substructure. Four
of the gates are motor operated and two are hand operated.

26. TRAVELING CRANE. Each station will be provided with a hand
operated, single girder, traveling crane with a low headroom, hand
operated, chain hoist of capacity required to handle the heaviest
piece of equipment.

27. SUMP PUMP. An electric motor-—-operated wet pit type duplex sump
pump will be provided in each pumping station to keep the pump
room dry and will also be used to dewater the suction chamber.

28, VALVES. Gate valves for the 20" and 24" pumps will be
electric motor operated. Swing check valves will be provided to
prevent reverse rotation of the gear units and diesel engines

in the event that an engine stalls, In addition, their use will
facilitate the starting of the units.

29. MECHANTICALLY CLEANED BAR SCREENS. In each of the stations
mechanically~operated bar screens will be installed directly
behind the sluice gates at the entrance to the suction chamber.

30. HEATING. The heating systems will consist of oil-fired
forced hot water boillers with unit heaters designed to maintain
a temperature of 60°F with an outside temperature of 0°F,
Humidistats will override the thermostats to operate the unit
heaters as necessary to maintain the relative humidity at not
higher than 50 percent.

|
31. VENTILATION. Mechanical ventilation will be provided in
the engine, pump, and screen rooms.
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32, WATER SYSTEM. The city water subply will be connected to
the pumping stations and will be used for cooling the diesel
engines, .

33. WATER LEVEL INDICATORS. Indicators for both the suction
conduit and box conduit water levels will be provided in each.
station.

K. ELECTRICAL DESIGN

34. ELECTRIC SERVICE. Electric service will be obtained from

the Hartford Electric Light Company at 208 Y/120 volts, 3-phases,
60 hertz. A 23 KV underground primary in conduit will be extended
to a pad mount transformer by the Utility Company in a trench to be
provided by the goverpment.

35. INTERIOR ELECTRICAL FEATURES.

‘ a. Wiring System. All conductors will have heat and moisture
resistant insulation and will be installed in rigid steel conduit.

b, Communication System. Conduit will be installed for use
by The Southern New England Telephone Company to provide telephone
service.

c, Emergency Lighting. A battery operated emergency lighting
unit will be provided.

36. ELECTRICAL LOAD DATA.

‘a. Armory Pﬁmping Station.

Connected
Item Watts Load
Sluice Gates 4@ 5 HP . 20,000
Fuel Pump i-1/2 HP . 3,000
Duplex Sump Pump 1@ 1/2 ®HP ' 1,500
Lighting 7,800
Receptacle 16@ 200 W 3,200
Exhaust Fans 2@ 1/2 P 333
Motorized Valves 6@ 100 W 600
011 Burner 1/4 @p 250
Unit Heaters 6@ 1/40 HP and
_ 2@  1/45 up ‘ 200
Mechanical Screen Motor 2@ 1-1/2 BP 3,000
Circulating Pump 500
Computed Load 43,383 Watts
Demand Load 22,800 Watts
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A 25KW, 3-phase, 4 wire 120/208 volt, 60 hertz, diesel generator
set is proposed to handle emergency loads. '

b. Pope Park Pumping Station.

‘ Connected
Item Watts Load
Sluice Gates 3,3,2,1,& 1 HP 10,000
Fuel Pump 1-1/2 w®p 3,000
Sump Pump 1 HP 1,000
Lighting ' 6 000
Receptacles 4@ 200 @ W 2,800
Exhaust Fans 3@ 1/4,1@ 1/8 HP _ 875
Motorized Valves 6@ 100 W : 600
Unit Heaters . 200
011 Burner 1/4 HP 250
Circulating Pump 1/2 HP 500
Mechanical Screens 2@ 1 HP 2,000
Computed Load 27,225 Watts
Demand Load 16,000 Watts

A 20KW, 3-phase, 4 wire, 208/120 volt, 60 hertz, diesel generator
set is proposed to handle emergency loads.

L. COST ESTIMATES

37, ESTIMATE OF COSTS. The latest submitted estimate of project
costs is contained in Design Memorandum No. 2, Phase II, Part 1, which
was submitted 30 August 1974 and approved 18 October 1974, That es- .
timate has been revised and will be presented in Design Memorandum

No. 2, Phase II, "Project Design, Site Geology and Interior Drainage,
Part IT - Auxiliary Conduit,” which is scheduled for submittal in.

November 1974, = A detailed cost estimate for the pumping. stationa -

~has been included in Appendix D.
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APPENDIX D

£OST ESTIMATE

PARK RIVER-LOCAL PRQTEGTIOI‘I '

PUMPIHG STATIONS



APPENDIX D

COST ESTIHATE

COMPARISON WITH PREVIOUS ESTIMATE

The current estimated cost of the pumping stations exelusive
of engineering, design, supervision and administration is $1,127,000
(Armory Station «$500,000, Pope Park Station =$627,000), This compares
with a lump sum cost for pumping stations of $667,000 {(Axmory Station =
$335,000, Pope Park Station $312,000) carried in the project cost
estimate contained in Design Memorandum Noe 2, Phase II - "Project
Design, Site Geology and Interior Drainage Part 1 - Box Conduwit®,
“That estimate was based on July 197k price levels. The current
estimate is based on preliminary drawings and actual quantities
and on November 197L price levels, '

- DETAILED GURIENT COST ESTIMATE

Estimated Unit Estimated
Description Quantity Unit Price Amount
ARVORY PURMPING STATION
Sub=Structure | | . Existing
Superstructure : 1 Job . LeSe $ Th,y800
Site Work 1 Job ' L.S, 294,200
Mechanical Work 1 Job LeS. 366,000
Elecirical Work : ‘
Interior 1 Job  LeSe 22,700
1 .

Service

Job _ LeSe 7 300
TOTAL 500, 000

POPE PARK PUMPING STATION

Sub=3truciure

farthwork '
Excavation 3,200 4,00 $ 12,800
Backfill 24600 Y. 3,00 7,800

Q
L
<
L ]



Estimated Unit  Estimated

Description (uantity Unit Price Amount
Concrete 850 C.¥, 140,00 313,000
Forms - vertical - 14,500 "SoF. 1,80 26,100
Forms - supported ~ : 1,]400 S.F. 2.50 3,500
Reinf, steel g 88 S Ton 800.00 0 100
o | | SUB-TOTAL - .
Superstructure - 1 Job "L.S & U6,000
Site ‘-‘Jork 1 " odeb ) L.SO 20,1;00
liechanical Work 1 Job  L.S. 382,000
Electrical Work . : '
Interior 1 Job  TLeSe 1?,‘500
1 Job ‘LoSo 6 00

Service
' S TOTAL Ts

n



